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Abstract
Background: Studies have shown that physical interventions and psychological methods based on the cognitive
behavioral approach are efficacious in alleviating pain and that combining both tends to yield more benefits than
either intervention alone. In view of the aging population with chronic pain and the lack of evidence-based pain
management programs locally, we developed a multicomponent intervention incorporating physical exercise and
cognitive behavioral techniques and examined its long-term effects against treatment as usual (i.e., pain education)
in older adults with chronic musculoskeletal pain in Hong Kong.
Methods/design: We are conducting a double-blind, cluster-randomized controlled trial. A sample of 160 participants
aged ≥ 60 years will be recruited from social centers or outpatient clinics and will be randomized on the basis of center/
clinic to either the multicomponent intervention or the pain education program. Both interventions consist of ten weekly
sessions of 90 minutes each. The primary outcome is pain intensity, and the secondary outcomes include pain interference,
pain persistence, pain self-efficacy, pain coping, pain catastrophizing cognitions, health-related quality of life, depressive
symptoms, and hip and knee muscle strength. All outcome measures will be collected at baseline, postintervention, and
at 3 and 6 months follow-up. Intention-to-treat analysis will be performed using mixed-effects regression to see whether
the multicomponent intervention alleviates pain intensity and associated outcomes over and above the effects of pain
education (i.e., a treatment × time intervention effect).
Discussion: Because the activities included in the multicomponent intervention were carefully selected for ready
implementation by allied health professionals in general, the results of this study, if positive, will make available an
efficacious, nonpharmacological pain management program that can be widely adopted in clinical and social service
settings and will hence improve older people’s access to pain management services.
Trial registration: Chinese Clinical Trial Registry, ChiCTR-IIR-16008387. Registered on 28 April 2016.
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Background
Pain is a common and debilitating problem among older
people, affecting 50% or more of community-dwelling
older adults and up to 80% of nursing home residents
[1]. With rapidly aging populations, the number of
people worldwide experiencing pain is expected to in-
crease sharply in the decades to come. Research in
Western countries consistently shows the prevalence of
pain rising to a peak of 30–65% in the age group of 55–65
years and then declining somewhat to around 25–55%
among those aged 85 years or over [1–3]. Worldwide, the
most common pain disorders reported by older people in-
clude arthritis (e.g., rheumatoid arthritis, osteoarthritis),
back pain, and fibromyalgia [4, 5]. The high prevalence of
pain in the older population can be explained by the
higher rates of surgical procedures, injury, and disease in
later life. Age-related neurophysiological changes, such as
decline in pain tolerance and increased pain sensitivity,
also contribute to an increased risk of pain in older adults
[6–8]. Even if there is a slight reduction in pain prevalence
in the very advanced age group due to the survivor effect
(i.e., persons with less favorable health conditions would
have had early mortality), it is estimated that 25–55% of
very old adults have at least one pain problem [9].
Despite the high prevalence of pain and its medical
and psychiatric comorbidities in later life, pain is often
underreported in older people. Many older persons are
stoic regarding mild aches and pain sensations because
it is often assumed that pain is an inevitable part of the
aging process and should be tolerated. In fact, there are
common cultural and social myths about pain and its
management in older people that are shared by health-
care professionals as well as the general public, who
often underestimate the extent of pain experienced by
older people [10, 11]. For example, many believe that
older people get used to the pain and should therefore
be given a lower priority for treatment than younger
patients with similar clinical characteristics [12, 13]. In
addition, many elders assume a passive role in healthcare
and are hesitant to report pain [14, 15]. As a result, older
people may be at a disadvantage in terms of access to
pain management services, such as being underrepre-
sented in multidisciplinary pain management programs
[13]. Even after they are admitted to such programs,
older people are often provided with less treatment and
fewer treatment options [16, 17]. This stands in contrast
to the fact that the pain they experience is often of a
chronic nature and has potentially serious physical and
psychosocial consequences, including a lower health-
related quality of life, increased depression and anxiety,
sleep disturbances, social isolation, and impaired cognitive
performance and functional ability [18–21]. For instance,
a study showed that 46% and 53% of chronic nonmalig-
nant pain patients aged ≥ 72 years were diagnosed with
major depressive disorder and reported suicidal ideation,
respectively [22].
Although it has been widely recognized that multidis-
ciplinary pain management that incorporates analgesic
medication with nonpharmacological approaches such as
psychological interventions (e.g., cognitive behavioral ther-
apy), physiotherapy, occupational therapy, and alternative
medicine is more effective in pain reduction [23–25], the
pharmacological approach remains the mainstay treat-
ment for pain relief among older patients in many parts of
the world, including Hong Kong. Part of the reason is the
lack of evidence-based nonpharmacological pain manage-
ment programs in these communities.
In the pain management literature, both physical activity
and cognitive behavioral therapy have been found to be
effective in alleviating pain intensity and the degree to
which pain interferes with daily functioning in adults in
general [23, 24] and older adults in particular [25], leading
to one evidence-based guideline for combining both
approaches in the management of chronic low back pain
[26]. However, whereas there were relatively more physical
activity interventions for older people, only a few studies
have incorporated cognitive behavioral techniques, and
most of these studies suffer from small sample sizes and
no or short follow-up [25, 27]. Nevertheless, it is note-
worthy that a recent randomized trial of 141 older adults
with chronic pain showed that cognitive behavioral tech-
niques, when combined with physical exercise, were
superior to exercise alone or a wait-list control group
across a range of outcomes, including pain intensity, pain-
related distress and disability, dysfunctional cognitions,
and a functional reach test, with small to medium effect
sizes 1 month postintervention [28]. This was, to the best
of our knowledge, the only study to date incorporating
cognitive behavioral techniques and physical exercise in a
randomized trial for older adults with chronic pain. More
studies are necessary to verify the therapeutic benefits of
such multicomponent interventions and to see if the
benefits can be generalized to other cultural groups. We
therefore are conducting a cluster-randomized controlled
trial to investigate the long-term effects (up to 6 months
postintervention) of a multimodal intervention combining
physical exercise and cognitive behavioral techniques on
alleviating the intensity of pain in older adults with
chronic musculoskeletal pain in Hong Kong.
Methods/design
Study objectives and design
In a cluster-randomized controlled trial with two arms, we
aim to evaluate the long-term effects of a newly developed
multicomponent pain management intervention incorporat-
ing physical exercise and cognitive behavioral techniques
against a pain education program (i.e., treatment as usual) in
older adults. The activities included in the multicomponent
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intervention were carefully selected so that they could be
readily implementable by allied health professionals in gen-
eral to enhance adoption of the program in clinical practice,
especially in places such as Hong Kong, where personnel in
certain specialties are lacking. The primary outcome is pain
intensity, whereas the secondary outcomes include pain
interference, pain persistence, pain self-efficacy, pain coping,
pain catastrophizing cognitions, health-related quality of life,
depressive symptoms, and hip and knee muscle strength. All
outcome measures will be collected at baseline, postinterven-
tion, and 3 and 6 months follow-up. Key aspects of the
study design can be found in Fig. 1.
Interventions
Both interventions have ten weekly sessions of 90 minutes
each. The pain education program was derived from a
brochure on pain management that is distributed in public
hospitals and clinics in Hong Kong (i.e., treatment as
usual), and it covers general information about chronic
pain (including the impact, cause, and type), pharmaco-
therapy and nonpharmacological pain relief strategies,
community resources, and pain-related sleep difficulties
and possible ways to alleviate them [29]. It was necessary
to adapt the educational brochure, a reading material, into
an interactive format with the same duration as the
Fig. 1 Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT) figure
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multicomponent intervention program so that any differ-
ence in treatment outcome between the two programs
cannot be attributed to differences in format, exposure,
and intensity (i.e., placebo effects). See Table 1 for details
of the pain education program.
The physical exercise component of the multicompo-
nent intervention was developed on the basis of existing
self-help physical exercise manuals [30, 31] and guide-
lines [32, 33] on exercises suitable for older adults with
musculoskeletal pain. The activities used in the interven-
tion include stretching and strengthening exercises that
have been shown to be the most effective among
different exercise types for alleviating pain and improv-
ing function [34]. In addition, participants are given
balance training that, along with strengthening exercise,
can reduce fall rates in older people by improving the
ability to control and maintain the body’s position [32, 35].
Each of the ten sessions begins with a 45-minute physical
exercise program that includes a 5-minute warmup and 10-
minute stretching, 15-minute strengthening, 10-minute bal-
ance, and 5-minute cooldown exercises.
The physical exercises are followed by a 40-minute
training on cognitive behavioral techniques before a 5-
minute conclusion. The psychological modules of the
multicomponent intervention were designed using cog-
nitive behavioral principles, focusing on participants’
cognitions, feelings, and behaviors in response to pain.
In particular, the intervention emphasizes motivating
participants to modify their dysfunctional thoughts that
prevent them from engaging in physical and social activ-
ities and exploring realistic alternatives. These modules
therefore complement the physical exercise component
by reducing resistance to engage in physical and other
activities that have the potential to reduce pain and
related problems. The other techniques, including relax-
ation exercise, goal setting, assertive communication
skills, self-compassion, positive self-statement, and stress
management, are also applied. The modules are based
partly on existing manuals on pain management [36–38]
and guidelines for pain management for older adults
using cognitive behavioral principles [39]. Each session
is modeled on the same format, including mood checking,
review of previous session, homework review, session
objectives, discussion, skills practice, and homework/goal
setting. Details of the multicomponent intervention can be
found in Table 2 [37–40].
Interventions will be conducted in a quiet room in the
setting from which the participants were recruited. Each
group will consist of 6–12 participants. To ensure
consistency in delivery, one research assistant with a
master’s degree in applied psychology will deliver all the
interventions under the supervision of a clinical psych-
ologist and a nursing specialist on the research team.
Participants may be accompanied by family caregivers if
necessary. To facilitate self-management, a brochure
with summarized content of each session is to be given
to each participant at the end of each session to bring
home. Two home visits at 2 and 5 months after the
intervention, respectively, are paid to each participant to
answer any questions they have about practicing the
skills at home and to consolidate their learning.
Participants
We aim to recruit 150 participants from 20 social centers
for older people and outpatient geriatric/pain clinics (i.e.,
clusters) in Hong Kong, with 6–12 participants per cluster.
Table 1 Pain education intervention
Session Content
Session 1 Situation of chronic pain among Hong Kong older adults
Difference between chronic pain and acute pain
Types of chronic pain
Session 2 Review of previous session
Impact of chronic pain on older adults
Interaction between chronic pain, bodily function, and
psychological condition
Impact of chronic pain on social relationships with others
Understanding the vicious cycle related to chronic pain
Session 3 Review of previous session
Causes of chronic pain
Different types of chronic pain
Session 4 Review of previous session
Addressing misunderstandings about chronic pain
Drug and nondrug therapies
Session 5 Review of previous session
Introducing the pain ladder recommended by the World
Health Organization
How to take medicine appropriately
Addressing the concerns of taking medicine
Side effects of drugs and things to notice (part A)
Session 6 Review of previous session
Side effects of drugs and things to notice (part B)
Physiotherapy
Stimulation (electrotherapy, acupuncture)
Surgery
Aromatherapy
Session 7 Review of previous session
Psychological strategies to deal with chronic pain
Hydrotherapy
Music therapy
Session 8 Review of previous session
Different types of medical imaging in managing
chronic pain
How to cooperate with doctors in dealing with pain
Session 9 Review of previous session
Adjustment of walking speed
Introducing correct bodily postures
Introducing safety guidelines for physical exercises
How to exercise correctly
Session 10 Review of previous session
Sleep problems related to chronic pain
Impact of insomnia
Managing sleep problems
Healthy sleeping habits
Social resources
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Efforts will be made to approach more service units until
the target sample size is reached. Having four repeated
measurements (i.e., baseline, posttreatment, and two
follow-ups) and assuming the ratio of time-effect variance
at the person level to the sum of random intercept variance
and time-level residual variance is 0.30 (for yielding conser-
vative power estimates), six participants per cluster per
experimental condition are sufficient to detect a small to
medium treatment × time interaction effect (Cohen’s d =
0.35) at α = 0.05 (two-tailed) and power of 0.80 [41, 42].
The inclusion criteria are (1) aged ≥ 60 years, (2) moderate
chronic musculoskeletal pain operationalized as scoring ≥ 40
Table 2 Multicomponent intervention
Session Physical exercise Cognitive behavioral technique
Session 1 Principles and
safety guidelines
for physical
exercises
Warming up
Neck stretching
Shoulder stretching
Arm strengthening
Wall push-up
Balance exercises
Cooling down
Participants’ expectation of the
course and personal goals
Discussion: daily difficulties due to
pain
Understanding of pain: pain types,
theories, and factors that contribute
to pain and the consequences
Pain management: healthy lifestyle
and discussion
Homework: pain diary (mood monitor)
Session 2 Warming up
Neck stretching
Shoulder stretching
Arm strengthening
Wall push-up
Balance exercises
Cooling down
Review of homework from previous
session
Discussion: reflection on effectiveness
of physical exercise on dealing with
chronic pain
Understanding of the stress-pain-
appraisal connection
Introducing the maintenance cycle:
relationships between thought,
emotion, behavior, and bodily sensation
Homework: pain and stress relationship
worksheet
Session 3 Warming up
Upper body
stretching
Back stretching
Arm strengthening
Balance exercises
Cooling down
Review of homework from previous
session
Discussion: reflection on effectiveness
of physical exercise on dealing with
chronic pain
Review of the maintenance cycle
Discussion: how do your thoughts,
emotions, and behaviors impact your
chronic pain?
Identify automatic thoughts and beliefs
Introducing unhelpful thinking habits
Challenging thoughts
Practice the thought record sheet
Homework: thought record sheet
Session 4 Warming up
Upper body
stretching
Back stretching
Arm strengthening
Balance exercises
Cooling down
Review of homework from previous
session
Discussion: reflection on effectiveness
of physical exercise on dealing with
chronic pain
Acceptance of pain
Self-statement exercise
Homework: self-statement record sheet
Session 5 Warming up
Back leg raise
Side leg raise
Balance exercises
Cooling down
Review of homework from previous
session
Discussion: reflection on effectiveness
of physical exercise on dealing with
chronic pain
Mood monitoring
Strategies to cope with stress
Breathing exercise
Homework: mood thermometer
worksheet
Session 6 Warming up
Back leg raise
Side leg raise
Balance exercises
Cooling down
Review of homework from previous
session
Discussion: reflection on effectiveness
of physical exercise on dealing with
chronic pain
Use of public resources
Social support
Communication skills
Muscle relaxation exercise
Homework: assertiveness worksheet
Table 2 Multicomponent intervention (Continued)
Session Physical exercise Cognitive behavioral technique
Session 7 Warming up
Hamstring
stretching
Knee extension
Heel raise
Body weight squat
Balance exercises
Cooling down
Review of homework from previous
session
Discussion: reflection on effectiveness
of physical exercise on dealing with
chronic pain
Case discussion
Activity scheduling
The importance of sleep
Managing sleep problems
Homework: activity diary
Session 8 Warming up
Hamstring
stretching
Knee extension
Heel raise
Body weight squat
Balance exercises
Cooling down
Review of homework from previous
session
Discussion: reflection on effectiveness
of physical exercise on dealing with
chronic pain
Case discussion: taking good care
of yourself
Identifying personal strengths by
reflecting on past successful coping
efforts
Rewarding yourself
Grounding techniques
Homework: keeping a log of thankful
events and grounding exercise
Session 9 Warming up
Neck stretching
Shoulder stretching
Upper body
stretching
Back stretching
Arm strengthening
Wall push-up
Balance exercises
Cooling down
Review of homework from previous
session
Discussion: reflection on effectiveness
of physical exercise on dealing with
chronic pain
Discussion: what do you want to do
but have to give up because of the
pain, and what else can you do
despite pain?
Goal setting
Homework: goal setting worksheet
(SMART [specific, measurable,
attainable, relevant, time-bound]
goals)
Session 10 Warming up
Hamstring
stretching
Knee stretching
Back leg raise
Side leg raise
Body weight squat
Balance exercises
Cooling down
Hot and cold
compress
Review of homework from
previous session
Discussion: reflection on
effectiveness of physical exercise
on dealing with chronic pain
Reviewing concepts and skills
learned in the course thus far
Exercise: relapse prevention
and reviewing coping strategies
by using worksheet
Take-home messages
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of 100 points on the pain intensity subscale of the Chronic
Pain Grade questionnaire [43] in the past 3 months [44], (3)
mild depressive symptoms as indicated by a score ≥ 4 on the
ten-item Center for Epidemiologic Studies Depression Scale
[45–47], (4) Cantonese speaking, and (5) having basic ability
to read and write. Exclusion criteria are (1) insufficient
fluency in Cantonese; (2) possible cognitive impairment as
suggested by a score ≥ 3 on the Short Portable Mental Status
Questionnaire (SPMSQ) [48]; (3) any impairment in basic
activities of daily living as indicated by a score < 21 on a
modified version of the Older Americans Resources and
Services (OARS) Multidimensional Functional Assessment
Questionnaire [49, 50]; and (4) physical conditions preclud-
ing participation in the intervention, including speech and
hearing impairments. Research assistants introduce the
study, participants’ rights, as well as potential risks, to each
potential participant individually, from whom written in-
formed consent is obtained.
Randomization and blinding
Participants will be randomized by center/clinic, using a
true random number generator, into either the multicom-
ponent intervention or the pain education condition. The
data collection site personnel and the participants will not
be informed of the status of experimental assignment. The
principle of restricted randomization will be applied to
achieve a 1:1 ratio between the two treatment arms. The
trainer who delivers the intervention will not be involved
in outcome assessments, which are the responsibility of
another research assistant blind to experimental assign-
ment. Hence, this is a double-blind design.
Measures
Mental status
The SPMSQ will be used to evaluate the mental func-
tioning of the participants. The scale consists of ten
items assessing participants’ memory, orientation, and
mental operation for serial events. It has a maximum
score of 10, with a score ≥ 3 suggesting at least mild cog-
nitive impairment. The 4-week test-retest reliability was
found to be 0.83 in the validation study [48].
Presence of chronic pain
Chronic pain will be determined by affirmative answers
to both of the following questions: (1) “Are you cur-
rently troubled by physical pain, either all the time or on
and off?” and (2) “Has this pain persisted for at least 3
months?” [51]. Subjects answering yes to both questions
will then be asked to specify the duration of pain and
the pain sites.
Pain intensity
Pain intensity will be measured by four instruments: (1)
the pain intensity subscale of the Chronic Pain Grade
questionnaire, (2) the visual analogue pain scale, (3) the
Faces Pain Scale, and (4) the Verbal Rating Scale. The
Chronic Pain Grade questionnaire pain intensity sub-
scale has three items measuring pain intensity at present,
at the worst time, and on average within the past 3
months on a scale of 0 (no pain) to 10 (pain as bad as
could be). The original scoring averages the three items
and multiplies it by 10 to yield a maximum of 100 [43].
The visual analogue pain scale is a continuous outcome
measure consisting of a 10-cm line from 0 to 10 with
low- and high-end points of “no pain” and “pain as bad
as could be”; respondents are asked to put an “X” on the
line to indicate their pain intensity in the preceding
week [52, 53]. The Faces Pain Scale consists of six facial
expressions to illustrate a spectrum of pain intensity in
the past week and is scored 0 (no pain facial expression)
to 5 (extremely pain facial expression) [54, 55]. Finally,
the Verbal Rating Pain Scale asks respondents to rate
their pain intensity by choosing from among six descrip-
tors: 0 = no pain, 1 = mild pain, 2 = moderate pain, 3 =
severe pain, 4 = very severe pain, and 5 = worst possible
pain [56]. Besides the pain intensity subscale, all are
single-item measures. In this study, the scores for the
Faces Pain Scale and the Verbal Rating Pain Scale will be
multiplied by 2 to obtain possible maximum scores of 10
for both instruments. For the primary outcome measure,
we will form a composite measure of pain intensity by
aggregating the scores of the six items from the four in-
struments described above (here, scores of the Chronic
Pain Grade questionnaire pain intensity items are not
multiplied by 10, so that all items of the composite
measure have a maximum score of 10). In a pilot study
of 694 Hong Kong older adults, this composite measure
had a Cronbach’s α of 0.90.
Pain interference
The pain interference subscale of the Chronic Pain
Grade questionnaire (α = 0.89 [57]) contains three items
measuring the degree to which pain has interfered with
daily activity, social activity, and work ability in the past
3 months on a scale of 0 (no interference) to 10 (pain
interference as bad as could be). The pain interference
score is calculated by averaging the scores of the three
items and multiplying the average by 10 [43].
Pain persistence
The Chronic Pain Grade questionnaire has one item ask-
ing participants to recall the number of days they have
been kept from conducting their usual activities in the
past 3 months because of pain [43].
Pain self-efficacy
The Chronic Pain Self-Efficacy Scale consists of 22 items
that are grouped into 3 subscales: self-efficacy for pain
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management (5 items), self-efficacy for physical function
(9 items), and self-efficacy for coping with symptoms (8
items). The items are rated on a 10-point Likert scale
from 10 to 100, with higher scores indicating higher self-
efficacy. Alpha coefficients of 0.88, 0.87, and 0.90 were
reported for the English versions of the pain manage-
ment, physical function, and coping with symptoms sub-
scales, respectively [58]. Because no Chinese version
existed for this instrument, the items were translated
into Chinese using a back-translation procedure and
were found to have α coefficients of 0.78, 0.91, and 0.88,
respectively, in a pilot sample of 694 older adults.
Catastrophizing cognitions
The Pain Catastrophizing Scale will be used to assess the
catastrophizing thinking of the participants in relation to
pain [59, 60]. The instrument contains 13 items measuring
3 dimensions of catastrophizing, namely rumination, mag-
nification, and helplessness. Participants will be asked to
reflect on past painful experiences and to indicate the ex-
tent to which they had each of the 13 thoughts when ex-
periencing pain, on a 5-point scale from 0 (not at all) to 4
(all the time). In this study, the total score will be used.
Cronbach’s α for the whole scale was found to be 0.91 in
the aforementioned pilot sample.
Pain coping
Coping will be measured using a 16-item scale con-
structed by the research team on the basis of existing
pain coping scales in the literature [61, 62]. Two items
were constructed to measure each of the following eight
coping strategies: guarding, resting, asking for assistance,
relaxation, task persistence, exercise/stretching, seeking
social support, and coping self-statement. Participants
indicate the number of days in the previous week during
which a certain coping strategy was used.
Depressive symptoms
Depressive symptoms will be assessed using a ten-item ver-
sion of the Center for Epidemiologic Studies Depression
Scale [45, 46], which has been translated into Chinese and
validated in Chinese older adults [47]. The α coefficient was
0.82 in the aforementioned pilot sample.
Health-related quality of life
This construct will be measured using the Medical Out-
comes Study Short Form Health Survey (12 items, version
2). The 12 questions are summed to produce a physical
component score and a mental component score [63, 64].
The scale has been translated into Chinese and validated lo-
cally [65]. The α coefficients were 0.72 and 0.77 for the phys-
ical and mental subscales, respectively, in the pilot sample.
Hip and knee muscle strength
The participants’ hip and knee muscle strength will be
measured using a back strength dynamometer. Partici-
pants are instructed to hold the handle of the dynamom-
eter at midthigh position and exert force to pull up the
chain against the dynamometer until the strength or
pain threshold is reached. This procedure will be re-
peated three times, and the averaged readings across the
three trials will be the measure of muscle strength.
Other information and covariates
Besides sociodemographic data, including age, sex, edu-
cation, marital status, and employment status, we also
asked participants to provide information on smoking,
drinking, physical activity, self-perception of aging, basic
and instrumental activities of daily living, and healthcare
use associated with pain problems in the past 3 months.
Basic and instrumental activities of daily living are each
measured with seven items (scored 1 = dependent, 2 =
needs assistance, 3 = independent) on a modified version
of the OARS Multidimensional Functional Assessment
Questionnaire [49, 50]. Self-perception of aging will be
measured using the Attitude Toward Own Aging subscale
of the Philadelphia Geriatric Center Morale Scale [66].
Safety and clinical monitoring
The study involves a pain education program and a mul-
ticomponent intervention consisting of physical exercise
and cognitive behavioral techniques. The training activ-
ities consist of lectures, discussions, paper-and-pencil
exercises, and simple stretching exercises. Participation
in the study is entirely voluntary. During the interven-
tion, participants will recall experiences related to their
pain; although such experiences might not be pleasant,
their recall will unlikely induce psychological harm. In
addition, when the participants perform exercise, they
may experience tiredness and soreness in their muscles
and joints and may have the potential risks of injuries
such as fall and sprain. Such injuries are highly unlikely
if the proper instructions are followed.
For clinical settings, oversight is provided by research
team members who are also supervisors of the respective
clinical units. Adverse events, if any, will be handled
according to established clinical protocol, such as arran-
ging proper medical treatment in the case of injury, and
will be discussed with the principal investigator (STC).
For social centers, oversight is provided by STC in
consultation with other research team members, and
adverse events will be handled in the same manner as in
clinical settings. During the first year of the implementa-
tion of this project, only one adverse event was reported,
in which a participant was injured mildly while being
assessed for muscle strength during baseline screening
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and was quickly treated by the medical staff on site; this
participant then withdrew his consent.
Data management and confidentiality
The data will be kept by STC and accessible by research
team members. A personal identification number will be
created for each participant to match data from the
same person across waves, whereas personally identify-
ing information will be stored separately. All personally
identifying information will be discarded as soon as data
collection is over. The entire dataset, anonymized, will
be kept for 10 years after the completion of the project
and will be available for inspection by ethics committees
or other researchers who have questions about our
publications.
Statistical analysis
Intention-to-treat analyses will be performed by mixed-
effects regression with full information maximum likelihood
estimation using Stata version 11.2 software (StataCorp, Col-
lege Station, TX, USA), specifying four repeated measure-
ments (level 1) nested within individuals (level 2) who are
then nested within centers/clinics (level 3). Imputation of
missing data is not needed, because the conditional distribu-
tion of missing data in the whole dataset is incorporated into
the estimation of parameters in full information models [67].
Within-person covariance over time will be specified using
an unstructured model. The intercepts and effect of time will
be specified to vary randomly at the participant level,
whereas the effect of treatment will be specified as fixed
effects. Cohen’s d, calculated by taking the difference of the
adjusted means between two comparison groups and divid-
ing it by the pooled SD, will be used to estimate the effect
size of treatment.
Dissemination plan
Findings derived from the trial will be published in peer-
reviewed journals and will be made available in summary
form to frontline professionals in Hong Kong.
Discussion
As populations age, there will be more and more older
people with chronic musculoskeletal pain that cannot be
managed by pharmacological treatment alone. Evidence-
based nonpharmacological interventions are very much
needed. Such interventions are preferably designed in
such a way that they are deliverable by a range of health-
care workers in different settings to improve access to
pain management services, especially in places such as
Hong Kong, where specialist manpower is very tight or
lacking. The interventions should also be implementable
at home to facilitate self-management by older adults.
The present multicomponent intervention was designed
according to these principles and considerations, on the
basis of existing evidence and guidelines about the use of
physical exercise and cognitive behavioral techniques for
the management of pain. This intervention is being
subjected to an evaluation against a pain education pro-
gram in a double-blind, cluster-randomized controlled
trial. Although this pain education program was devel-
oped on the basis of an existing brochure, it is, in theory, a
more “active” and powerful intervention in the sense that
it invites participants to question, explore, discuss, and
interact rather than simply to receive information pas-
sively, such as when reading a brochure. The design also
ensures that participants in the two treatment arms will
have the same degree of treatment exposure (i.e., the
number of sessions and their durations are the same), thus
providing a rigorous assessment of the efficacy of the mul-
ticomponent intervention. Positive findings derived from
this trial are expected to encourage society-wide adoption
of this intervention program for the benefit of our aging
communities.
Trial status
Trial recruitment started in May 2016 and was estimated
to last until November 2017 (protocol version 1, dated
January 27, 2017). Other than elaborations of specific
aspects of the protocol per requirements of different
ethics committees, no substantive changes to the initial
protocol have been made. As of 14 April 2017, we had
recruited 136 participants.
Acknowledgements
We are grateful to Tiong Chee Sim for his clinical support in the project and
to the nongovernmental organizations for their assistance in participant
recruitment and data collection. Wing Sze Wong helped secure funding.
Funding
This project is funded by Tai Hung Fai Charitable Foundation. The funding
body plays no role in the conceptualization, design, and execution of the
study; the analysis and interpretation of data; and the way results will be
disseminated.
Availability of data and materials
Not applicable.
Authors’ contributions
STC, PPC, YFC, ACBL, JSWL, EMFL, and CWCT contributed to initial
conceptualization and design and were part of the research team that
secured funding. STC is the principal investigator who oversees and manages
the entire project. STC, KLC, RWLL, MHTM, and JWYC contributed to writing the
training manual. KLC, PPC, YFC, ACBL, JSWL, EMFL, and CWCT recruited the
participants and contributed to data collection. All authors provided input into
the writing of the manuscript, with STC taking the primary responsibility in
drafting the article. All authors read and approved the final manuscript.
Ethics approval and consent to participate
Ethics approval was provided by The Education University of Hong Kong
Human Research Ethics Committee (reference number 2015-2016-0258), the
Joint Chinese University of Hong Kong–New Territories East Cluster Clinical
Research Ethics Committee (reference number 2016.367), the Kowloon Central/
Kowloon East Cluster Research Ethics Committee (reference number KC/KE-16-
0209/FR-3), and the Kowloon West Cluster Research Ethics Committee
[reference number KW/EX-17-004(107-04)]. All participants will be asked
to provide written consent to participate.
Cheng et al. Trials  (2017) 18:528 Page 8 of 10
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1Department of Health and Physical Education, The Education University of
Hong Kong, 10 Lo Ping Road, Tai Po, New Territories, Hong Kong.
2Department of Clinical Psychology, Norwich Medical School, University of
East Anglia, Norfolk NR4 7TJ, UK. 3Department of Rehabilitation and
Extended Care, Kowloon Hospital, 147A Argyle Street, Kowloon, Hong Kong.
4Department of Anesthesiology & Operating Services, Alice Ho Miu Ling
Nethersole Hospital, 11 Chuen On Road, Tai Po, New Territories, Hong Kong.
5Department of Anesthesiology & Operating Theatre Services, Queen
Elizabeth Hospital, 30 Gascoigne Road, Kowloon, Hong Kong. 6Department of
Medicine and Geriatrics, Princess Margaret Hospital, 2-10 Princess Margaret
Hospital Road, Lai Chi Kok, Kowloon, Hong Kong. 7Department of Medicine,
Alice Ho Miu Ling Nethersole Hospital, 11 Chuen On Road, Tai Po, New
Territories, Hong Kong. 8Department of Medicine and Geriatrics, United
Christian Hospital, 130 Hip Wo Street, Kwun Tong, Kowloon, Hong Kong.
9Department of Psychiatry, North District Hospital, 9 Po Kin Road, Sheung
Shui, New Territories, Hong Kong.
Received: 5 May 2017 Accepted: 21 October 2017
References
1. Helme RD, Gibson SJ. The epidemiology of pain in elderly people. Clin
Geriatr Med. 2001;17(3):417–31.
2. Jones GT, Macfarlane GA. Epidemiology of pain in older persons. In: Gibson
SJ, Weiner DK, editors. Pain in older persons. Seattle, WA: IASP Press; 2005. p. 3–24.
3. Blyth FM, March LM, Brnabic AJM, Jorm LR, Williamson M, Cousins MJ.
Chronic pain in Australia: a prevalence study. Pain. 2001;89(2-3):127–34.
4. Weiner DK. Office management of chronic pain in the elderly. Am J Med.
2007;120(4):306–15.
5. Barber JB, Gibson SJ. Treatment of chronic non-malignant pain in the
elderly. Drug Saf. 2009;32(6):457–74.
6. Edwards RR, Fillingim RB, Ness TJ. Age-related differences in endogenous
pain modulation: a comparison of diffuse noxious inhibitory controls in
healthy older and younger adults. Pain. 2003;101(1-2):155–65.
7. Gibson SJ, Farrell M. A review of age differences in the neurophysiology
of nociception and the perceptual experience of pain. Clin J Pain. 2004;
20(4):227–39.
8. Harkins SW, Davis MD, Bush FM, Kasberger J. Suppression of first pain and
slow temporal summation of second pain in relation to age. J Gerontol A
Biol Sci Med Sci. 1996;51(5):M260–5.
9. Gibson SJ. IASP Global Year against Pain in Older Persons: highlighting the
current status and future perspectives in geriatric pain. Expert Rev
Neurother. 2007;7(6):627–35.
10. Yong HH, Bell R, Workman B, Gibson SJ. Psychometric properties of the Pain
Attitudes Questionnaire (revised) in adult patients with chronic pain. Pain.
2003;104(3):673–81.
11. Yong HH, Gibson SJ, Horne DJ, Helme RD. Development of a pain attitudes
questionnaire to assess stoicism and cautiousness for possible age
differences. J Gerontol B Psychol Sci Soc Sci. 2001;56(5):279–84.
12. Harkins SW, Kwentus J. Pain and suffering in the elderly. In: Bonica JJ, editor.
The management of pain. Philadelphia: Lea & Febiger; 1990. p. 552–9.
13. Kee WG, Middaugh SJ, Redpath S, Hargadon R. Age as a factor in admission
to chronic pain rehabilitation. Clin J Pain. 1998;14(2):121–8.
14. Herr KA, Mobily PR. Complexities of pain assessment in the elderly clinical
considerations. J Gerontol Nurs. 1991;17(4):12–9.
15. Hofland SL. Elder beliefs: blocks to pain management. J Gerontol Nurs.
1992;18(6):19–24.
16. Bernabei R, Gambassi G, Lapane K, Landi F, Gatsonis C, Dunlop R, et al.
Management of pain in elderly patients with cancer. JAMA. 1998;279(23):1877–82.
17. Pahor M, Guralnik JM, Wan JY, Ferrucci L, Penninx BW, Lyles A, et al. Lower
body osteoarticular pain and dose of analgesic medications in older
disabled women: the Women’s Health and Aging Study. Am J Public
Health. 1999;89(6):930–4.
18. Davis MP, Srivastava M. Demographics, assessment and management of
pain in the elderly. Drugs Aging. 2003;20(1):23–57.
19. Gibson SJ. Pain and ageing: a comparison of the pain experience over
the adult life span. In: Dostrosky JO, Carr DB, Koltzenburg M, editors.
Proceedings of the 10th World Congress on Pain. Seattle, WA: IASP
Press; 2003. p. 767–90.
20. Hellström Y, Persson G, Hallberg IR. Quality of life and symptoms among
older people living at home. J Adv Nurs. 2004;48(6):584–93.
21. Smalbrugge M, Jongenelis LK, Pot AM, Beekman AT, Eefsting JA. Pain
among nursing home patients in the Netherlands: prevalence, course,
clinical correlates, recognition and analgesic treatment – an observational
cohort study. BMC Geriatr. 2007;7:3.
22. Meeks TW, Dunn LB, Kim DS, Golshan S, Sewell DD, Atkinson JH, Lebowitz
BD. Chronic pain and depression among geriatric psychiatry inpatients. Int J
Geriatr Psychiatry. 2008;23(6):637–42.
23. Carnes D, Homer KE, Miles CL, Pincus T, Underwood M, Rahman A, Taylor
SJ. Effective delivery styles and content for self-management interventions
for chronic musculoskeletal pain: a systematic literature review. Clin J Pain.
2012;28(4):344–54.
24. Hoffman BM, Papas RK, Chatkoff DK, Kerns RD. Meta-analysis of psychological
interventions for chronic low back pain. Health Psychol. 2007;26(1):1–9.
25. Park J, Hughes AN. Nonpharmacological approaches to the management of
chronic pain in community-dwelling older adults: a review of empirical
evidence. J Am Geriatr Soc. 2012;60(3):555–68.
26. Savigny P, Watson P, Underwood M. Early management of persistent non-
specific low back pain: summary of NICE guidance. BMJ. 2009;338:b1805.
27. Turner JA. Research on cognitive-behavioral therapies for older adults with
chronic pain: in its infancy, but growing. Pain. 2013;154:771–2.
28. Nicholas MK, Asghari A, Blyth FM, Wood BM, Murray R, McCabe R, et al. Self-
management intervention for chronic pain in older adults: a randomised
controlled trial. Pain. 2013;154:824–35.
29. Multidisciplinary Task Force on Pain Management. Know more about
chronic pain [in Chinese]. 2nd ed. Hong Kong: Hospital Authority; 2008.
30. Panton LB, Loney BS. Exercise for older adults: health care provider edition.
1st ed. Tallahassee: Health Resources and Services Administration, U.S.
Department of Health and Human Services & Live Oak Geriatric Education
Center Consortium, College of Medicine, Florida State University; 2011.
31. Seguin RA, Epping JN, Buchner DM, Bloch R, Nelson ME. Growing stronger:
strength training for older adults. 1st ed. Medford, MA: Tufts University; 2002.
32. National Institute on Aging. Exercising with pain. 2017. https://go4life.nia.
nih.gov/tip-sheets/exercising-pain. Accessed 06 Nov 2017.
33. Chartered Society of Physiotherapy. Neck pain exercises. 2012. http://www.
csp.org.uk/publications/neck-pain-exercises. Accessed 14 May 2015.
34. Hayden JA, van Tulder MW, Tomlinson G. Systematic review: strategies for
using exercise therapy to improve outcomes in chronic low back pain. Ann
Intern Med. 2005;142(9):776–85.
35. Sherrington C, Whitney JC, Lord SR, Herbert RD, Gumming RG, Close JCT.
Effective exercise for the prevention of falls: a systematic review and meta-
analysis. J Am Geriatr Soc. 2008;56(12):2234–43.
36. Hughes J. Pain management: from basics to clinical practice. 1st ed.
Edinburgh: Churchill Livingstone; 2008.
37. Thorn BE. Cognitive therapy for chronic pain: a step-by-step guide. New
York: Guilford Press; 2004.
38. Winterowd C, Beck AT, Gruener D. Cognitive therapy with chronic pain
patients. New York: Springer; 2003.
39. Abdulla A, Adams N, Bone M, Elliot AM, Gaffin J, Jones D, et al. Guidance on
the management of pain in older people. Age Ageing. 2013;42 Suppl 1:i1–57.
40. Otis JD. Managing chronic pain: a cognitive-behavioral therapy approach:
therapist guide. Oxford, UK: Oxford University Press; 2007.
41. Heo M, Leon AC. Sample size requirements to detect an intervention by
time interaction in longitudinal cluster randomized clinical trials. Stat Med.
2009;28(6):1017–27.
42. Murray DM, Blitstein JL, Hannan PJ, Baker WL, Lytle LA. Sizing a trial to alter
the trajectory of health behaviours: methods, parameter estimates, and their
application. Stat Med. 2007;26(11):2297–316.
43. Von Korff M, Dworkin SF, Le Resche L. Graded chronic pain status: an
epidemiologic evaluation. Pain. 1990;40(3):279–91.
Cheng et al. Trials  (2017) 18:528 Page 9 of 10
44. Dobscha SK, Corson K, Perrin NA, Hanson GC, Leibowitz RQ, Doak MN, et al.
Collaborative care for chronic pain in primary care: a cluster randomized
trial. JAMA. 2009;301(12):1242–52.
45. Radloff LS. The CES-D scale: a self-report depression scale for research in the
general population. Appl Psychol Meas. 1977;1(3):385–401.
46. Andresen EM, Malmgren JA, Carter WB, Patrick DL. Screening for depression
in well older adults: evaluation of a short form of the CES-D. Am J Prev
Med. 1994;10(2):77–84.
47. Cheng ST, Chan ACM. The Center for Epidemiologic Studies Depression
Scale in older Chinese: thresholds for long and short forms. Int J Geriatr
Psychiatry. 2005;20(5):465–70.
48. Pfeiffer E. A Short Portable Mental Status Questionnaire for the assessment of
organic brain deficit in elderly patients. J Am Geriatr Soc. 1975;23(10):433–41.
49. Fillenbaum GG, Smyer MA. The development, validity, and reliability of the
OARS Multidimensional Functional Assessment Questionnaire. J Gerontol.
1981;36(4):428–34.
50. Cheng ST, Lam LCW, Kwok T. Neuropsychiatric symptom clusters of
Alzheimer’s disease in Hong Kong Chinese: correlates with caregiver burden
and depression. Am J Geriatr Psychiatry. 2013;21(10):1029–37.
51. Merskey H, Bogduk N, editors. Classification of chronic pain: descriptions of
chronic pain syndromes and definitions of pain terms. 2nd ed. Seattle, WA:
IASP Press; 1994.
52. Davis GC. Chronic pain management of older adults in residential settings. J
Gerontol Nurs. 1997;23(6):16–22.
53. Marvin JAR. Pain assessment versus measurement. J Burn Care Rehabil.
1995;16(3):348–57.
54. Herr KA, Mobily PR, Kohout FJ, Wagenaar D. Evaluation of the Faces Pain
Scale for use with the elderly. Clin J Pain. 1998;14(1):29–38.
55. Robertson J. Pediatric pain assessment: validation of a multidimensional
tool. Pediatr Nurs. 1992;19(3):209–13.
56. Caraceni A, Cherny N, Fainsinger R, Kaasa S, Poulain P, Radbruch L, et al.
Pain measurement tools and methods in clinical research in palliative care:
recommendations of an expert working group of the European Association
of Palliative Care. J Pain Symptom Manag. 2002;23(3):239–55.
57. Salaffi F, Stancati A, Grassi W. Reliability and validity of the Italian version of
the Chronic Pain Grade questionnaire in patients with musculoskeletal
disorders. Clin Rheumatol. 2006;25(5):619–31.
58. Anderson KO, Dowds BN, Pelletz RE, Thomas Edwards W, Peeters-Asdourian
C. Development and initial validation of a scale to measure self-efficacy
beliefs in patients with chronic pain. Pain. 1995;63(1):77–83.
59. Sullivan MJ, Bishop SR, Pivik J. The Pain Catastrophizing Scale: development
and validation. Psychol Assessment. 1995;7(4):524–32.
60. Yap JC, Lau J, Chen PP, Gin T, Wong T, Chan I, Wong E. Validation of the
Chinese Pain Catastrophizing Scale (HK-PCS) in patients with chronic pain.
Pain Med. 2008;9(2):186–95.
61. Harland NJ, Georgieff K. Development of the Coping Strategies
Questionnaire 24, a clinically utilitarian version of the Coping Strategies
Questionnaire. Rehabil Psychol. 2003;48(4):296–300.
62. Jensen MP, Turner JA, Romano JM, Strom SE. The Chronic Pain Coping
Inventory: development and preliminary validation. Pain. 1995;60(2):203–16.
63. Loge JH, Kaasa S, Hjermstad MJ, Kvien TK. Translation and performance of
the Norwegian SF-36 Health Survey in patients with rheumatoid arthritis. I.
Data quality, scaling assumptions, reliability, and construct validity. J Clin
Epidemiol. 1998;51(11):1069–76.
64. Ware JE, Kosinski M, Keller SD. A 12-Item Short-Form Health Survey:
construction of scales and preliminary tests of reliability and validity. Med
Care. 1996;34(3):220–33.
65. Lam CLK, Tse EYY, Gandek B. Is the standard SF-12 Health Survey valid and
equivalent for a Chinese population? Qual Life Res. 2005;14(2):539–47.
66. Lawton MP. The Philadelphia Geriatric Center Morale Scale: a revision. J
Gerontol. 1975;30(1):85–9.
67. Rabe-Hesketh S, Skrondal A. Multilevel and longitudinal modeling using
Stata. College Station, TX: Stata Press; 2008.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Cheng et al. Trials  (2017) 18:528 Page 10 of 10
